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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

PI US 6107301 20000822 <-- 

AB ... post -traumatic stress disorders, eating disorders, supranuclear 

palsy, irritable bowel syndrome, immune suppression, Alzheimer *s 
disease, gastrointestinal diseases, anorexia nervosa, drug and 
alcohol withdrawal symptoms, drug addiction, 

inflammatory disorders, or fertility problems. The novel compounds 
provided by this invention are those of formula: ##STR1## wherein 
R. sup . 1, R. sup . 3 , . 

SUMM . . . stress disorder, supranuclear palsy, eating feeding disorders, 
irritable bowel syndrome, immune suppression, Alzheimer's disease, 
gastrointestinal diseases, anorexia nervosa, drug and alcohol 
withdrawal symptoms, drug addiction, inflammatory disorders, 
and fertility problems. 

SUMM . . . and in the acoustic startle test (N. R. Swerdlow et al . , 

Psychopharmacology 88:147 (1986)) in rats. The benzodiazepine receptor 
antagonist (Rol5-1788) , which was without behavioral 

activity alone in the operant conflict test, reversed the effects of CRF 
in a dose-dependent manner. 
SUMM . . . neurodegenerative, neuropsychiatric and stress-related 
disorders such as irritable bowel syndrome, immune suppression, 
Alzheimer's disease, gastrointestinal disease, anorexia nervosa, drug 
and alcohol withdrawal symptoms, drug addiction, 

inflammatory disorders, and fertility problems. It is further asserted 
that this invention may provide compounds and pharmaceutical 
compositions suitable for. 

SUMM . . . post -traumatic stress and eating disorders, supranuclear palsy, 
irritable bowel syndrome, immvine suppression, Alzheimer's disease, 
gastrointestinal diseases, anorexia nervosa, drug and alcohol 
withdrawal symptoms, drug addiction, inflammatory disorders, 
and fertility problems. 

SUMM . . . used for treating affective disorders, anxiety, depression, 
irritable bowel syndrome, immune suppression, Alzheimer's disease. 



gastrointestinal diseases, anorexia nervosa, drug and alcohol 
withdrawal symptoms, drug addition, inflammatory disorders, or fertility 
problems in mammals. 

SUMM method of treating affective disorders, anxiety, depression, 

irritable bowel syndrome, immune suppression, Alzheimer's disease, 
gastrointestinal diseases, anorexia nervosa, drug and alcohol 
withdrawal symptoms, drug addiction/ inflammatory disorders, 
or fertility problems in mammals in need of such treatment comprising 
administering to the mammal a therapeutically effective. 

SUMM . . amino, or sulfhydryl group, respectively. Examples of prodrugs 

include, but are not limited to, acetate, formate and benzoate 
derivatives of alcohol and amine functional groups in the 
compounds of formula (I); and the like. 

SUMM ... water or in an organic solvent, or in a mixture of the two; 
generally, nonaqueous media like ether, ethyl acetate, ethanol 
, isopropanol, or acetonitrile are preferred. Lists of suitable salts 
are found in Remington's Pharmaceutical Sciences, 17th ed., Mack 
Publishing Company, . 

SUMM . . . can give the 2-chloropurine, LXXV. To prepare the 

2-alkoxypurines , LXXVI , LXXV can be heated with a metal salt of the 
alcohol R. sup. 31 OH, e.g. the sodium or potassium salt, wherein 
in R. sup. 31 is C.sub.l -C.sub.4 alkyl.. ##STR31## 

SUMM The desired formamidine LXXXIII can be treated with LXXXIV in the 
presence of sodium ethoxide in ethanol to give the pyrimidine 
LXXXV. Refluxing LXXXV in phosphorus oxychloride gives the 
dichloropyrimidine LXXXVI . Compound LXXXVI can be converted to . 

SUMM ... of the amino groups in (CXXIII) , (CXXIV) , (CXXV) , and (CXXVI) 
via treatment with R.sup.4 I and sodium hydride gave the desire 
• (N-pyrimidino-N-alkyl)aminopyrimidines, (CXXVII) , (CXXVIII) , (CXXIX) , 
and (CXXX) . ##STR39## 

SUMM . . . with an aliphatic or aromatic amine in an appropriate organic 
solvent but not limited to, alkyl alcohols such as methanol, 
ethanol/ propanol, butanol, alkyl alkanoates such as ethyl 
acetate, alkanenitriles such as acetonitrile, dialkyl formamides such as 
DMF gives the corresponding. . .. (CLVI) with appropriate primary 
amines in an organic solvent such as but not limited to alkyl alcohols 
such as methanol, ethanol, propanol, butanol, alkyl alkanoates 
such as ethyl acetate, alkanenitriles such as acetonitrile, dialkyl 
formamides such as DMF, dialkylsulfoxides at temperatures. 

DETD Part A: A mixture of 2 , 4-dichloro-6-methylpyrimidine (4 g, 24.54 
mmoles) , morpholine (2.14 mL, 24.54 mmoles) and N,N- 
diisopropylethylamine (4.52 mL) in ethanol (60 mL) was stirred 
at 0° C. for 3 hours, 25** C. for 24 hours, followed by 
reflux for 1. . . 

DETD . . . solution of 2 -bromo-4- ( 1-methylethyl ) aniline (6 g, 28.2 mmoles) 
and cyanamide (4.7 g, 112.08 mmoles) dissolved in ethyl acetate (100 mL) 
and ethanol (13 mL) was added hydrogen chloride in ether (1 M, 
38 mL, 38 mmoles) and the mixture was stirred at. 

DETD Part A: A solution of 2 , 4 -dichloro-6-methylpyrimidine (1.0 g.) and 
2- (methylamino) ethanol (0.4 g) in ethanol (50 mL) 

was refluxed for 24 hours. The solvent was evaporated to give a crude 
residue, which was chromatographed on. . . 

DETD Benzyl alcohol (197 mg, 1.82 mmol , 1.2 eq) was added* slowly to 
a solution of NaH (73 mg 60% dispersion, 1.82 mmol). 

DETD . . . mL (118 mmoles) ethyl acetoacetate and 2.0 g (14.47 mmoles) 
K.sub.2 C0.s\ib.3 were heated to reflux in 120 mL absolute 
ethanol for 100 hr. Then the solvent was stripped in vacuo and 
the residue was chromatographed on silica gel using 40%. 

DETD To 3-05 g (11.69 mmoles) of 4 ' 'amino-3 ' -iodoacetophenone in a mixture of 
40 mL ethanol and 10 mL 3 M NaOH was added 2.10 g (25.20 
mmoles) methoxyamine hydrochloride and the mixture was heated to reflux 
for 2 h. The ethanol was stripped off in vacuo, the residue 
was partitioned between 100 mL EtOAc and 30 mL water and the EtOAc. 



DETD . . dried and stripped in vacuo to give 900 mg of the disulfide 

product, which was dissolved in 10 mL absolute ethanol and 
cooled to 0° C. To that solution 110 mg (2.92 mmoles) of 
NaBH.sub.4 was added and the mixture was. 

DETD To 1.05 g (3.33 mmoles) of the ketone of Example 53 in 20 mL absolute 
ethanol cooled to 0° C. was added 127 mg (3.33 mmoles) 
NaBH.sub.4, and the mixture was allowed to warm to 25*'. 

The residue was chromatographed on silica gel using 2:1 EtOAc/hexanes to 
give 1 g product; mp 46-49° C. The above alcohol, 0.72 

g (2.27 mmoles), was reacted with 108.09 mg (2.7 mmoles ) of NaH (60% in 
oil) in 5 mL. 

DETD A solution of 0.2 g (0.58 mmole) 4-N-acetyl-N-methyl-2- 

methylmercaptoanilinopyrinidine, in 10 mL ethanol and 2 mL 
water containing 272 mg (5 mmoles ) KOH was refluxed for 4 h. An 
additional 200 mg of KOH was added and the heating was continued for 3 
h. The ethanol was stripped in vacuo and the residue was 
partitioned between 100 mL EtOAc and 30 mL water. The EtOAc extract. 

DETD Compound XLVII from Scheme 12 above (0.41 g, 0.92 mmol) and sodium 
borohydride (76 mg. 2 mmol) in 10 mL ethanol were stirred for 
21 hours at room temperature. The reaction was acidified with 1.0 N 
hyrdochloric acid, stirred for ten. 

DETD . . . 29.20 g (0.200 mole) of 2 -bromo-4-isopropylaniline in a mixture 
of 50 mL of glacial acetic acid and 120 mL of ethanol was 
refluxed (nitrogen atmosphere) for two hours. The mixture was stripped 
of most of the acetic acid and ethanol and the residue was 
taken up in ethyl acetate. This solution was washed with 10% sodium 
bicarbonate solution, dried with. 

DETD Part B: To a solution of 10 mL of 1 M potassium tert-butoxide in 
tetrahydrofuran and a 10 mL of ethanol was added 1.11 g (3.65 
mmole) of N- (2-bromo-4-isopropyl -phenyl) -aminomethylene-succinonitrile 
(Part A) . The mixture was stirred for 16 hrs under a nitrogen. 

DETD Part C: A mixture of 18.51 g (0.0609 mole) of 1- (2-bromo-4- 
isopropylphenyl) -2-amino-4-cyano-pyrrole, 300 mL of ethanol, 
0.6 mL of cone, hydrochloric acid, and 10 mL (9.75 g, 0.0974 mole) of 
2 , 4 -pentanedione was refliixed with stirring iinder. 

DETD . . . 1.9 mL (1, 94 g; 14.9 mmole) of ethyl acetoacetate, and 0.1 mL 
of cone, hydrochloric acid in 30 mL of ethanol was refluxed 
for 16 hours. A precipitate formed upon cooling. The precipitate was 
removed by filtration to give 1.68 g. 

DETD ^. . . from Example 64 (part B) and 0.8 0 mL (0.797 g; 6.03 mmole) of 
acetoacetaldehyde dimethyl acetal in 20 mL of ethanol was 
added 0,10 mL of cone, hydrochloric acid. The mixture was refluxed for 
16 hours, then cooled and evaporated to. 

DETD Sodium hydride (0.12 g, 3 mmol) and 3 -methoxybenzyl alcohol 

(0.41 g, 3 mmol) were reacted in anhydrous THF (10 mL) as for Example 
84. A solution of the crude. 

DETD A mixture of methyl 2- (N- (2-bromo-4- (l-methylethyl)phenyl) -N-ethylamino) - 
6-methyl-4-pyrimidinaminecarboxylate (Example 18) (10 g, 25 mmol), 
ethanol (100 mL) and a IN NaOH solution (250 mL) was stirred at 
reflux temperature for 18 h. After being cooled. 

DETD Sodium borohydride (0.11 g, 2.8 mmol) was added to a solution of 

N- (2-bromo-4- ( 1 -methyl ethyl) phenyl) -N-ethyl-4- (3 -pyridylcarbonyl) -6- 
methylpyrimidinamine (0.6 g, 1.4 mmol) in ethanol (5 mL) . 
After being stirred for 71 h, the reaction mixture was concentrated in 
vacuo, treated with a IN NaOH. 

DETD Part C: The product of Part B (4.1 g) and Pd/C (10% wt, 0,15 g) were 
added to ethanol (70 mL) , methanol (10 mL) and water (1 mL) in 
a Parr reactor. The reaction mass was treated with hydrogen. 

DETD To 4, 6-dichloro-5-nitropyrimidine (4.16 g, 20 mmol) in ethanol 

(50 mL) was added triethylamine (2.02 g, 20.0 mmol) followed by dropwise 
addition of bis (2-methoxyethyl)amine (2.7 g, 20.0 mmol) in 



ethanol (10.0 tuL) over 30 mins at room temperature. After 

stirring the reaction mixture at room temperature for an additional 1. 

DETD The product from Part D (255 mg, 0.89 mmol) was suspended in 
ethanol (10 ml), treated with bis (me thoxyethyl) amine (656 ml, 
4.45 mmol) and brought to reflxix for 24 hours. The' reaction was 
concentrated. 

DETD To the product of Part A of above (3.1 g, 8,45 mmol) was dissolved in 
ethanol (50 mL) and added bis (2-methoxyethyl) amine (1.35 g, 10.1 
mmol) followed by triethylamine (1.02 g, 10.1 mmol) and the reaction 
mixture ... 

DETD The product from example 202 (450 mg, 1.56 mmol) was suspended in 
ethanol (10 ml) and treated with triethylamine (0.261 ml, 1.87 
mmol) and bis (2-methoxyethyl) amine (0.277 ml, 1.87 mmol). The reaction 
was refluxed. 

DETD . . . amino) -6 -methyl -3 -nitropyridine . 2 , 4-Dichloro-6-methyl-3- 

nitropyridine (4 g, 19.32 mmol) was reacted with dimethoxyethylamine 
(3.5 mL, 23.66 mmol) in the presence of N,N-diisopropylethylamine in 
ethanol (30 mL) at 25° C. for 60 h and at reflux for 7 h. 
The product was- purified by silica. 
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AB ... of 1, 2 , 3 , 9-tetrahydro-9-methyl-3- [ (2-methyl-lH-imidazol-l- 

yl) methyl] -4H-carba20l -4 -one and physiologically acceptable salts and 

solvates thereof in the relief or prevention of a withdrawal syndrome 

resulting from addiction to a drug or substance of abuse 

and/or for the suppression of dependence on drugs or substances of 

abuse. 

SUMM . . . the use of 1,2,3, 9-tetrahydro-9-methyl-3- [ (2-methyl-lH-imidazol- 
l-yl)methyl] -4H-carbazol-4-one and the physiologically acceptable salts 
and solvates thereof in the treatment of subjects addicted, recovering 
from addiction, or liable to become addicted, to drugs or 
substances of abuse. 

SUMM . , . have now foxand that the compound of formula (I) may be used in 
the treatment of siabjects addicted, recovering from addiction, 
or liable to become addicted, to drugs or substances of abuse. 

SUMM . . . drugs such as opiates (e.g. morphine) , cocaine or 

benzodiazepines (e.g. diazepam, chlordiazepoxide or lorazepam) , or 
substances of abuse such as alcohol or nicotine (e.g., 

smoking) can lead to physical and/or phychological dependence upon that 
drug or substance. When the drug or. of abuse is withdrawn from a 

dependent subject, the subject develops certain symptoms, such as 
aggressive behaviour, agitation, and intense craving for the 
drug or substance of abuse. These symptoms may be collectively described 
as a withdrawal or abstinence sydrome. 



SUMM . . . this withdrawal syndrome. The compoiind is therefore of use for 
the prevention or relief of a withdrawal syndrome resulting from 
addiction to drugs or substances of abuse. 

SUMM . . . formula (I) suppresses dependence on dirugs or siibstances of 
abuse. The compound is therefore also of use in reducing the 
craving for a drug or substance of abuse after addiction 
to that drug or substance, and can therefore be used for maintainence 
therapy during remission from addition to drugs or. 

SUMM The effectiveness of the compound of formula (I) in the treatment of a 
withdrawal syndome' resulting from addiction to a drug or 
substance og abuse, and for the suppression of dependence on a drug or 
substance of abuse. . . for example, the rat social interaction test, 
the light /dark exploration test in mice, a marmoset behavioural test and 
the drinkometer alcohol consumption test in rats. 

SUMM Accordingly the invention provides a method of treatment for the relief 
or prevention of a withdrawal syndrome resulting from addiction 
to a drug or substance of abuse and/or for the suppression of dependence 
on drugs or siibstances of abuse, which. 

SUMM . hydrate) thereof, for use in human or veterinary medicine, for 

the relief or prevention of a withdrawal syndrome resulting from 
addiction to a drug or substance of abuse and/or for the 
suppression of dependence on drugs or substances of abuse. 

SUMM ... or solvate thereof, for the manufacture of a medicament for the 
relief or prevention of a withdrawal syndrome resulting from 
addiction to a drug or substance of abuse and/or for the 
suppression of dependence on drugs or substances of abuse. 

SUMM . . . cellulose derivatives or hydrogenated edible fats) ; emulsifying 
agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, 
oily esters, ethyl alcohol or fractionated vegetable oils) ; 
and preservatives (e.g. methyl or propyl -p-hydroxybenzoates or sorbic 
acid) . The preparations may also contain buffer salts, . 

DETD . . . and dry ether (2+10 ml) and then dried. The resulting 
solid (0.60 g) was suspended in a mixture of absolute ethanol 
(30 ml) and ethanol ic hydrogen chloride (1 ml) , and warmed gently to 
obtain a solution, which was filtered whilst warm. The filtrate was then 
diluted with dry ether to deposit a solid (0.6 g) which was 
recrystallised from absolute ethanol to give the title 
compound as a solid (0.27 g) m.p. 186°-187°, 

DETD The efficacy of the compound of formula (I) in the treatment of a 
withdrawal syndrome after addiction to a drug or substance of 
abuse, and for the suppression of dependence on a drug or substance of 
abuse. . . example in the rat social interaction test, the light/dark 
exploration test in mice, a marmoset behavioural test and the 
"drinkometer" alcohol consumption test in rats. 

DETD Upon abrupt cessation of dosing with diazepam and administration of 
R015-1788, 10 mg/kg 45 min. before testing, the rats 
displayed an abstinence syndrome manifest as a reduction in social 
interaction when. 

DETD . . human observer. Such behaviours include vocalisation, 

posturing, anal scenting, and spending time on the cage front. Following 
chronic treatment with alcohol administered in the drinking 
water and then abruptly withdrawn, these' behaviours are markedly 
exacerbated. 

DETD Thus, in the present experiment marmosets (n=4) were treated with 
alcohol (2% v/v in drinking water) for 30 days. Alcohol 

dosing was abruptly withdrawn, and the marmosets displayed an abstinence 
syndrome manifest as less time spent on the cage front and an increase 
in aggressive posturing (A). Administration of the test compound (0.01 
ing/kg) twice daily following withdrawal from alcohol resulted 
in a marked attentuation of this abstinence syndrome or abolition when 
the marmosets were tested on the sixth post -withdrawal . 
DETD . . . treatment with the test compound, when the animals were given a 
free choice to- consume drinking water which contained either 



alcohol or no alcohol, the marmosets preferred to 
abstain from further alcohol intake. 

DETD 

Aggressive 

Time at Cage 
Treatment (mg/kg) Postures Front (s) 



Vehicle 9.0 29.4 

(A) Alcohol withdrawal 

13. 8. sup. 1 

10. 6. sup. 1 

(B) Alcohol withdrawal + 

3.0. sup . 1 2 

77. 6. sup. 1 2 

Test compoiHid 0.01 



DETD 2p<0.05 vs alcohol withdrawal. 

DETD The "Drinkometer" Alcohol Consumption Test in Rats 
DETD Rats given free choice to drink either water containing 2% v/v 
alcohol or water will in time choose to drink alcohol 
solution. The alcohol consumed and characteristics of this 
consumption, such as drinking bouts, indicate that these animals can 
become dependent upon alcohol. In alcohol preferring 

animals, administration of the test compound twice daily in doses of up 
to 0.01 mg/kg subcutaneous ly, markedly reduced the amount of 
alcohol consumed over a 24 h period. 
CLM What is claimed is: 

1. A method of treatment for the relief or prevention of a withdrawal 
syndrome resulting from addiction to a drug or substance or 
abuse and/or for the suppression of dependence on drugs or substances of 
abuse, which. 

8. A method according to claim 1 wherein said drug or siibstance of abuse 
is alcohol. 



